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(54) MANUFACTURE OF CYLINDRICAL BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a method fo 
manufacturing a cylindrical battery of high energy 
density of power generating element per unit volume 
excellent in reliability, sealing pressure resistanc 
and liquid leakage resistance. 

SOLUTION: In this manufacturing method, an electrode 
is stored in a battery case 1 having an outer diameter 
larger than a predetermined outer diameter (d) when 
completed, and the electrode 2 is formed by spirally 
winding positive and negative electrodes interposing 
separator 7 therebetween. Then, an upper part is reduce 
in the diameter to have the predetermined outer diameter 
(d) respective to the electrode 2 storing part in th 
battery 1. An electrolyte is injected into the battery 
case 1. A seal 8 is inserted into the upper part having 
the predetermined outer diameter (d) for the battery 
case 1 and the opening is sealed. Finally, all the parts 
not yet to be in the diameter in the battery case 1 are 
reduced to have the predetermined outer diameter (d). 
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«T, *l*Ilcj:oTffi£©^tbfc±g|HBm©*i>jg® 
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tc/ha < itsb&«< e>m£©*wi£ -r & <k e> ic l 
1 * & « 2 Km&nisffltiwm&&& 

[000 1] 

[^©js-rsstfism] m&Him<Dwm 

[0 0 0 2] 

[tt*©tt«J y-M^ynx ttragM&Jtft? 30 

* 5 & £©$* &m%mmj-vm<mRtm£iz 
yOTtt©^v ^mmmanx as y * -©<fc e> &n#& 

>f*>— *«i!W«ttBS*iTV^. £*i&© 
W&l*. Hx*;i/^ffiS$:5tt- * £: £: fcic g afiMtrtfcf 

v fcfc, 1WJB«?«*©/J^!ftiftfc** < »^Tf 
[0 0 0 3] zi©i:e>ft®?t6ti, H41CS**J: 40 

e>fc8£i£icfcoTv^. ■■*■&*>■&, hbhco. ^jgraif 

«g*««:^*«*©ft«E4 fc©|g|lC1s-ttl/-* 7 
fe^bTSta^*x*fe8W*&» *«R4&jHHR3 
IC^f L^ffi!llCBHLT?^#^lC#tHlbt ft-SSHf* 2 # 
JKIftS4VO**. £©ttfif*2 ttW&T-:*. 1 P^IC^M 

[0004] mm*-* i <D±mmnmts mmms. 50 
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9, 5K£#©=M>##i 0, GiSttlE« 

^&iEfc£) 1 1 ic«k u*»*s*ifei*p# 8 
1 <MfmizBf&Lt=.mm 1 3 ic * y i^^tcB^m 

Lfc«KSJ«Pi 4 ic, nm%x>ry K 1 2^«bT« 
flBa*Sit*£i:*rfC *ii!tfr-*i©±J8©BBnffll* 

[0005] ±&(D^tmmmmo>wmzy&i,x, 
2 ©*mtt. 1 pgmtc 

#AT-£-5 J: 3 «BKr-^ 1 ©l*lfi<fc U WfVhS 
A-f-SiiS^ mW*2©*WMIWWIitfr--* 1 tf>P*3ii 

£CTIE, ft«S3, 4©|^S*M&T-rs. *©fc 
Lfc«^2©WS«&^-lf>^bT»^«:4W#"r 

©*#ixfc£©M©i!8Ba^e, mm£LX(Dfflm.tf 

[0 0 0 6] -ez:T\ tt*Ttt, ±&0)&otefflm*fg 

a®*- * i zM®.Lxnmmm*:mk*2>&ffi m 

BPP10-27584^$6#M) *' ! Sllg$tlTV>-5o Zl©Rff 

iwt»aabo«ft»2ftJD5N!ibfe©fe»c. m^fi^-T. 
i jcfe^*«^2©jw*wwf©*fc»fft©^»aiiff 

•t&ZliltCj:U, «?ffe'!r-^l©P , 3^®il«<i^2h© 
^©^^<U ttV^T, 1 IC^f LT, HI 

^13©^fit «^©&&fc<£rmntt8©«iA£ 
JWWJW ^©t^P^ 8 T*«?fi>!r-^ l (D±MMnB*. 
ftfHLftvvKllttcfev^T, m?lfi^-^l©^P^8S:JR 

»>iLTv>sBgpeiJi£^®m : &m€©^ic«ifiL, 

IC «^>r-^ 1 ©»ff LfelBP«lt»«:l*&K:#f »J ft 

tfT^u&iinx-tsziiiicj: y, e?te>r-x 1 zm±? 
[0 0 0 7] ±gs©Rt§iS!®l6T*l^ ««^»©m^ 
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#2£©P£©TO&$KLT^£©T', «M<*:21C^S 
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#ic*6js^©fl^^£fcv^£»e>*i<&. tz. 

owmzmzLTmm>r-x 1 ©«» ^twmkz l<d 
ra©iwa3W*< fco few** LTmwK&aA-rft© 

T% mHfi©«$$i&&A-r£ 3£#KSti:&6o 'ft 

ffl v ^xmm&vwmzmimz&A b& zlx*. m 
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SfcU 4£t£j^v«ASW»6±tc, l© 

(DS&tmTtZX&b&Zo 20 
[0 0 0 9] ±fSil«glJtC, mtX'lt, ®5&&XfmG 

[0 0 10] MBB (a) , (b) ttW6fr-;*l©*MI 

®©m^®miC^SIl 3 Sr^l-SUIAftXgS:^ 

^aa^BEDtcjaaaftTfi*;, r©«a&>r-;* i w 

ISSZfcC&V^CSJMCjfATS*. 3©t£> S 

ififr-;*. l ©i*iJi®i:®litt 2 fc©|«K:tt^j&-tffc£ a 
[0 0 11] «ft»2&JRHSbfc«lKr-^n4. *© 

T8P£E!]|£e3E©*;i/#g£ i 7 £««>&A/e£#s 
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(b) K^i-j:3K:«ft&*ft*. asnc 
&#6#b#tte>fts££%K, (b) ic^-r<ke>ic, 40 
testis, ^fttctu, wftfr-;* 1 ©*Mniactt9HK 

» l 3 iMf&Ztu 1 ©ftAlilctt&R 

* 1 3 <mmz <t oxMUi bfc»tK£i#» 1 4 awj&s 

ft-2>o 

[0012] ttv^r, (c) ic^-t^-mc, wad--* 

l Alctt&IMf 2 6K<koT«fi??iS2 1 tf&A2ftS. 
Z.©££, «^-*lW*S«i^D©**Kfi8*3 

*it^*j^6, maai©«sH«2isa«K:ttAt*i 

so 
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[0 0 13] oSf£, (d) , (e) lCj5Vf£fPX*I# 
fjtoft*. ^fe^T-* 1 rtKtt. H4tC^bfciif 

p# 8 JWf AS tiTSH^WU 1 4 ±lc<£-& e>ftS„ ft 

vnt, i=fpffi^!2 2 jwwar- a. 1 ©jyeawcfattT 

Tifr3ft££, «lKr-x 1 ©HIPMIWW*. infPffl& 
S!2 2©^54®i:^ofc*in:^>r KB 2 2 aic&^&tf 
&W*JC«fyi8Hf6tiTVKi:fc*>fC »Pffl^!2 2 
©frb«>iin:ffi2 2 btc«koTiitP^8±ic^b«)iin: 
£ft> «Bl!r-^l©BBPW«^fP#8K:J:o*rWR 
SftS. ffttefe. "T\ Wfi*-;* 1 KfcWS&P 

b««flin:ati«3^6, Wffifr-;* 1 i:£fp#8 ^©latc 
tt^fcl^jWWEbTfcy, tUMr-xicoWPSH: 
^j^±#ll»fcfc&fcv*fii*P3ftS. 

[0014] ®6 (f) , (g) ic^-rsifix 

S>W5*>*US. !&Ptt8T-±«liBPg|5£iK£fP3ftfc« 
JlMr-^ltt, *©*fP#8fe*b±JB»S:fl»S^.^*. 
A2 3lC«koTffiyTl5miC^Sftfc^figT% ±» 

bx < «t»2F9t8 i K©wmK2 4 (Dmuzm&zn 
•So as&^M 2 4 \zm%v5.immz<mfc*v * * 2 

5©rtJBM£l*. (f) fCjjVf «fce>ic, S8fc>r-;*l£ 
J^©^dlC|*&+*&»©l*©8£S2 7«^HRg 
*EtC©c«)ii*ft, 3©H®*Ul£§l! 2 7 tfB&R 2 8 lC«fc 

oTBfi£SftTH*. bfctfoT, WBKr-*il*. Ml 
«fflAffl2 7©rt»&»«U*;*.fci:*£» («) £a< 
"T^-MC ^I^Ifflift«iM^ 2 7 J: o Tm 
j£©^dlcj$f£Sft£. ^©cke)ic®^>r-^i &m 
je©^gdlciffi@i-S3i;lcJ:tJ, W&r-xi<D\>M 

mtmm2 i:©r^©^2 0 *m< lx. wmziz 

.«>6*K:J:*S«HK©fiT*^U*V^J:^^CbTV^6. 
[0 0 1 5] 

BMfjWSWtbi^fc+SiWD b#bfc#&, ±i£© 
R1®NKBW)*Bib5a5"Ct4. 07 (a) tzsvrj:-5fz, 

ms©^d <fc »j t^sj&^D i: Lfcmm>r-z. 1 a 

tc£«fi©®S<* 2 J:tmffiM&JRim bfe©*,{C±3g 
WIP»S»P#8T»^PbfeWlcfev^T, «ffi^r- 
* 1 ©£#£*©Ji##falc?&oTffi5£©?M£d (C^I 
i"S©T% $m*fm ( (D-d) -2] &0.2 mmRh 
lCjtg^^#<l2^bfe^C(i, 07 (b) IC^-fi 
e> SM^-^. l icfcl-ts»"-i^t 1 3 ©KaftfiDTftf. 
IBg©IR©ja=*S:a»tTfl5IBU SftT^S^fiSlc^ 
bTb*e>» Z.©^lc#oT, «5i^>ySl2(j; 
^P«s 8 *^Stft5^C^ bT b * e> b 

[0 0 16] ?©&&. m^^-^ 1 ©P^Mffiii®!^ 
2fc©BM«2 0»C#lSEbTV^fe«afiH[2H4. ®^>r- 

7. 1 «ws»3^&±*fcw^Ti«aan«©tcflsv^±*K: 

J¥bm$ftfc^^{C, -f©-»3!«*P» 8^^*13^611 
ftS^CJ^biyBlfcff**? H 1 2i:©r^, 
fKft>r-x l ©MJiS2:)MMIb(f^^r«y h 1 2 fc©BHc# 
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[0 0 17] w&r-x 1 fcfcttftf*P#8 
«rbTl*-6lWPj*||»tt. #*P(*8lC#bfrb«>#nX# 
J»7bfe«J«T?ttasn. »R{*8fcM£©IR©ffi*fe 
ftttTSB!£bTb*©T*, ^P<*8lC<fc&£fPlMitB 
**#ffcU t>v^tt«««tt®flSTS:JB<. bfetfo 
±fB©$S££&lC£oT§Sg£^R^®ffilC 

[0 0 18] -tiTStSMStt. -hSBt£#©i&gIlc^#T 

£ i 5: B %<DT»*. 
[0 0 19] 

fcClHBc-terCl/-* £^bT?j«#ftttC#ISbfc«I 

JBtfr - * £ 33 £ laKWWWMRIl!^ ^ W b±gP®M 
fcffi£©^K^+*±«*BSl6i:» tfriBm^>r- 

p^siifpxjfli:, iwa«i!W-xfcfirj6*l8ffiB3f 

£#®t£bTv>5 0 

[0020] i©raisa!ttfi®i8e*ffi , T*i*. sas^s* 

B#©m5t©*MI<fc »J fc*ftfc?M§i: Ufc«B«r— ^.rt 

&AT*£, «^-*&»i«©rt©al«ibT 

T\ Wfl«Sfey©x*^^afeJ:lWBWiS3^K: 
lift M^WSIWfifeWSS 

[0021] aifc, «^-*c£w*«ww>jkiiwi 
mK^L±awmfe»ftfe©^«K*iabfc«tt4: lt, 

WlS!r-*©BBn»€:i*n#fci: y iSM^ifcWIWciJ 
Pbfc©*>tc, «^-^CfeW6«Wk©iiaMWffe 

m^©^ics«^i-s©T% «a<r-^ic«w***p# 

©JWtottffi J W*n#ti. *J&^*&SW«!V^ii*»&. 
SBgfc WfMr-*©l»nflliW 

fcj^L tfrfrtJX b T*J P b fc 4: ft ©Aft ^P WE S:*©* 

[0 0 2 2] $e>ic, iiffinsetcfiv^T^pifewogi/ 

«;v>3i;^e>, «^M8&i$©**&£ttTrt:frKft 
#X*yhfc©g$ffiffi&. aSMTltI©g^S5:«l 
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So bfctfoT, z©8BS#8»c <t y*B6bfcP3«SW 
l*v^Pl^fclBWlltti:S:^CfllffTS*«n 

fct>©hfc£„ 
[0 0 2 3] ±8^BJC*V^T. ±gP^X^©©*) 

wmz «t o -rm£©*t#£ Lfc±wfim®^jsiBic 

1^M*l&&hxmiW&*-*(DfaftWzmul&*% 

*bv\, 

[0 0 2 4] zmicky, ^^itts W6*-*lcfctt 

sm^©w$^ibfc©mic^-rs©T% m*^- 

*©*ftfcWl©^micg^£^bfc©t^c®te>!r 

- 7. *fffe(Dmz\zm , mz>%&<n & o ussmk ^x 

[0 0 2 5] ±8BSW!K:a3tfSWl&r-*<z*lft 

XglCfc^T. «ffllfr-;*©5N«£t^K»b«MH© 

«gs:i*yigbT^i«ft^»c/ha <*&&bfc#e>jfis 

[0 0 2 6] 3*UC«l:y, «6!r-xS:fttt)TR?tJc3r 

jec^awfttsrfcjtraftftfcfcfcfc, wmt-x 

f{fc>r - 7. i:«S»*^^r y h ©g$&@m&£* P*IIXB3f©Sg 
[002 7] 

B8*©HSSB©»aiM £TF> *5W3©#*bv>Sa6©J& 

£1*02 jd^W©P9iaa»»©J8lD5*SK:*tf 6J8i 
XgfcJHKjKbfcxeBre, 01 (a) , (b) te±8P 

fi^ixg, ihei (c) , (d) issiAtum mm 

(e) liffiSXm 02 (f ) , (g) l*i*PXg, H 

h (h) , (D \t$mxmz*ft?ite*-t. 
[0028] mi (a) ic7*-r«fc-Mc, m?tfe^r— 

x l teSm^B£©/9T5£<ZtfMId * y %*rF**JW*ft 

Dtcj»»aftTfey, zowkT-xiftizmmmtf 
mAisTtimzftz. bfe*<oT, «<i^2^ ±ia^ 

ft, Sft&r-* l ©rtJWBfc«fl»fr2 ^©ianctt«*»!&i 
Tti£ s ©TO2 0*^£-rS 1) 
[0 0 2 9] *bT, «B«r-^ l icfetfSIBPasfi^ 

©±SP@m5:!iSS"rSJCBSbT, '®i«s2S:JK*ftbfe« 

*a<r-x i «. -toTajfeEJRi*©^^*^ i 7 ' c 
««baA/-e3a*a*i6. ^©a?fi^-^ 1 ©±sp©b»p 

aHfifiHWrl*. ±ap«i#|gg 2 9 tffcBTtta** * "5 KT 
ttbT«*yatritK:J:oT, (b) K3t"*^»C 

[0 0 3 0] -r ±SPiSS^«2 9 tt.' ^ggRHf 
^©^<*jK>v f ^ 3 0 ©MJ09(C Svfe^-^. 1 ©±SP 
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a tmmt&vt-imtt-i mbs i \>t.tt+&to&. 

fctS«Hl^fflP3eic?»*a*ifeJ¥a A1B3 2 a &T8P 

^cjRiMstu 3 o©ftawcfctt*i¥S*. 

4*?- 3 2©±*©miC3-f;i/^^U>^3 3#JKSftS*i 

[0 0 3 1] LfetfoT, Wfi*-* 1 ©±8Mi. ±8P 
flftgigff 2 9 OTttltCff V tfWM« y^8 0 Wdf A b 10 
£:©*>, MSffl^S KJB3 1 blC^oT 

i^K$ryimf e>*vo*s, ±sB»««iRyica»3 1 a 

tC«fco T81»a *lfe»i}fe©a« d 41*. ±8Ptt 

SM2 9««THHS5ai*"rT»bfel*^'ett (b) 
-ti-Mc, «BHr-*i©±aiJtt. *CDlBPSBiBK:J¥a 
3 2©J$3;t®3 2 a^n>f;i/XyU>y3 3© 
fd^C*yT#l&K#W*W-&*VCV>*. -€"1>T» ± 

%Mm&2 9 #±#"**ir n>f ;^yy yya 3 © 

T#fencJ¥bottftZfcKJ:y, «fi!r-^i*«a!3 20 
l J:yttBt3*i*. 

[0 0 3 2] o^lC, J^«ff&»ifc©^djaW&S 
*ifc«ftfr-;* ltctt. (c) , (d) ICaVraifcfc 

TSi««»i3«ggtfta*i6. mft&T-x i ic 

8# (c) J: -5 ft*. raSfKU W&r 

i ©^jmBc»w*mjeflwf^»aij»«wn-5 9 

tfEraLfctf&JVl^tt&ftSfcfcfcK. (d) fCSVt 
J: e> - * 1 1 7 cfH! 1 8 IC 

J:oTH(6ati*. £ft£J:y» Wfifr-* 1 ©JMHIl 30 

a^KRitatu 1 ©wm® 

Icfcfc^KSi 1 3 ©^C«k o TUffi Lfc^^JtSP l 4 
jWKrtSft*. «W»i3t*. «HS^r-^ifc 

[0 0 3 3] Uftvr. (e) KaV*J:-5£. «?tfe^r— ^. 
1 W»Cl4fflMf2'6»Cj:oT«!IW2 1 tf£ASft*. 

fi¥?$2 l feig&£i£A-*-*zfc#-eS*. 
[0 0 3 4] O^IC, 02 (f) , (g) IZBt&tt 

awftan*. st-r, (f) los-r^c «anr-* 
1 »cfew*»fjecD5i«igd \zm$zntz.Moi5@Mffi(Dft 
»icau 04 Kjo%ufci*p» 8 imto&*tvtm&c» 

8P14±(Cfc-ee>ft*. WIV^T, $5fPffl^M3 4^m 
>!r-* l ©±a»cfattTTifr£ft* ^ €3i6>r-* 1 
©HlPJiiiigPli, ^Pffl^!3 4(DMM®i:'feofeinx 

tilfcfC, »Pffl^3 4©*»L«MlItrffi3 4 MC«fco 50 
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T»p#8±(c*»b«>fto:an. Wfi*-;* i ©HPtt 

tf9*P#8C£oT*fjh3ft*. 3®ltPIgtt 
4r-a 1 lc;J3tt«#P#8CJ:oTi*P-r*±W«Jto 

*#tt^5^©m£©^dic^$ftT, ^©mji 
©wi d tftofcttmcjgaatifc^H^pwi 4 icft 

H5 (d) , (e) ©#Pn«-C©fi»Pi:«ft&y, 

ma*-* 1 ©FfiPSPtt®te^^©iE^©^p^iic 

itltSft*. 

[0 0 3 5] ft&fC, (h) , (i) iC^-TijSifiX^}' 
f5*Kft*. »P»8TJ«Pffl«:i*PSftfc*Hl*- 
X 1 tt, ^©jfefPtt 8 S:^*J±JB»S:J¥a 3 7 

*tftSR«pKfflttffi(at 2 4 coiwdf as ft*. 

^® 2 4 lw33tt£«# P3flBg©fl#JK<s> 2 5©|*[^ 

muz. (h) tc^-r«fc-Mc 1 &mj£©0> 

e d \zmmzt~&oymm&siL 2 7 #&«>i&£ft, z 

©ttgM£S!2 7#H}£ft2 8KJ:oTlII}feSftTH 
*. «&&E&^2 7 It. m&T-X 1 &m^©^41d(C 

igft"t6Pftft*"r*«!yiinaW2 1 & tmmht^ 

KtS2 7 b£ %—mzffik.X V \ S . b fetfo 

Afcii^fC (i) izjjk-f&Slz. &&5fflzls»&± 
»*Bfe<^feWtt»JiIO:»2 7 alC«fcoTm«©mid 

icsigsnso iffli-itcwft^r-^iwffjeo^ed 
# 2 £ ©noma 2 0 jwk < & y , 2 icv^s *c 

[0 0 3 6] ±IB©«iiSX^li, 03 (a) icjjvr<ke> 

1 ©±au«wtjfe©ned icii©s$tiTM 

p»*^P#8T»PSnfe<WBttcfev^ 1#ffe^r-^ 

1 lCj3l-t*«®^2©Jl5^ft®miC0V^©^Tt)tl'5fc' 
WT-feSo OfetfoT, «ft<r-^lHte»**fP#8 
fc*&»P«ffi»;a*©B£S!2 7©^yAnxaP2 7 alC 

«Pfr8©JWIiM>Bf , f , i*P#8t4. *J&^*S«»ftv^ 

etcfev>T«ft<r-^ 1 ©MP«»»S:*b«)inXbT 
i*PLfefcS©lKv^PWffi«:*©**IH*1"&. 
[0037] ^©iiiSXST'li, SHfe^r-^itc 
fctt&£fPft 8 1 J:*»PflWnWir&^*S:*W<fcV^) 
T% «?& j !r-^llcfeW.S«1g^2©J|X*ft®mjb ,5 ili^ 
tifei:#lc, 03 (b) iCaSf-fc^K, S^13*^| 

& mm*-* 1 tcewsjaaw/^y m 2 h<dwm 
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